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VILLAGE OF CHATSWORTH, GREY COUNTY 
GROUND WATER SURVEY 

INTRODUCTION 

A ground water survey of the Village of Chatsworth and vicinity was completed 
to determine the occurrence of local water resources and its potential as a 
source for a well-water supply system for the community. 

The study comprises compilation of water-well records, geological reports and 
filed investigation of an area confined to a 3-mile (4.8 Km) radius centering on 
Chatsworth. 

The 46 well records incorporated in this study are listed in Table 1 and 
wells are located on Figure 1. 

Chemical and bacteriological well-water samples were collected from selected 
wells and are listed in Table 2. 
WATER REQUIREMENTS 

The population of Chatsworth was approximately 391 persons as of January, 1975, 
and is estimated to increase to 700 by the end of 1995. Based on an average daily 
consumption rate of 100 gallons (454 1) per capita and assuming a 3:1 relationship 
to the maximum-day rate , the water supply system should be capable of yielding 
50 gpm (4 1/sec.) perennially and up to 146 gpm (11 1/sec.) on a short-term basis. 
This would satisfy the average and maximum day demands of the 20-year design 
population. Peak hourly and fire-flow demands would be provided from water storage 
facilities. 

At present Chatsworth is predominantly a farming community and the necessary 
water supplies are obtained from individual private wells. Within the town 
limits some wells are shared. 
PHYSIOGRAPHY 

The environs of Chatsworth are generally rolling hills east of the town, 
gently sloping westward to the Sydenham River Valley. Both the Spey River and 
Congres Creek flow northward through Chatsworth joining up with the Sydenham 
River just north and west of the town. Many of the low areas are covered with 
swampy bogs and wet marshes which are spring-fed. It is expected that these 
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spring sources, common throughout the area, contribute significantly to the 

flows of the rivers. 

SURFICIAL GEOLOGY AND HYDROLOGY 

According to Chapman and Putman (1972), Chatsworth is situated on a drumlin 
plain. Post-glacial drainage has deepened the low areas accentuating the original 
hummocky relief. Many of the fields which have been cleared are very stoney as 
a result of the deposition of thin outwash gravels on the surface. The drumlins 
consisting of either washed sands and boulders or coarse poorly-sorted "till" 
deposits have attained thicknesses up to 100 feet (30 meters) . The overburden 
thickness of poorly permeable silts, sands and clays in low lying areas may be less 
than 25 feet thick (7.5 meters). Outwash kame deposits consisting of coarse to 
fine sands and gravels are exposed south-east of Chatsworth near Arnott. These are 
underlain by fine sands and silts and the sequence may attain a thickness of 
approximately 100 feet (30 meters). These sands and gravels are largely unsaturated. 

Any saturated geological formation having sufficient porosity and water yielding 
ability, permitting the extraction of water at a reasonably useful rate may be 
considered to constitute an aquifer. Because sands and gravels generally have 
well developed and connected intergranular spaces they usually exhibit a high 
water yielding potential, whereas clays and tills exhibiting limited interconnection 
of intergranular spaces do not. The sands and gravels of the Chatsworth area are 
largely unsaturated and therefore do not constitute a major potential source for 
water supply. The wells either tap the shallow water-table, yielding up to 15 gpm 
(1 1/sec.) or must penetrate into the upper bedrock formations to find a sufficiently 
reliable water supply. 
BEDROCK GEOLOGY AND HYDROLOGY 

The bedrock topography, as interpreted from the existing water-well records 
suggests a gently westward sloping erosional surface. Because the surface is 
erosional it can be expected to have a low rolling relief (as in Figure 2) and for 
this reason the bedrock elevation may vary from 755 feet (227 meters) west of the 
village to about 1098 feet (329 meters) to the east. 
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Middle and Lower Silurian dolomite and shales are ubiquitous to the study 
area. The Guelph-Amabel dolomites of the Albemarle Group are the uppermost 
unit of the series and are encountered in the water wells drilled in much of the 
area. Shales alternating with seams of dolomite of the Clinton and Cataract Group 
under ly the Guelph Formation comformably and are only penetrated by wells occurring 
about 3 miles (.8 km) to the east of Chatsworth. Based on gas and oil well data 
contours on the top of the Cabot Head Formation are shown in Figure 2. The 
estimated thickness of the combined Albemarle and Clinton Group may vary from 50 
to 200 feet with the bottom elevation occurring at about 700 to 850 feet above 
sea level. 

A gas and oil well was drilled in 1964 by Silver City Petrolexjm south-west of 
Williamsford. A partial log reads as follows: 



PLEISTOCENE 



SILURIAN 



0-55' 



Kame Morraine 



Albemarle Group 

Guelph Formation 

Clinton Group 

Fossil Hill Formation 
Cataract Group 

Cabot Head Formation 

Manitoulin Formation 
ORDOVICIAN 

Queenston Formation 



55-275' 



275-330' 

330-335' 
335-380" 

380-435' 



Buff & blue dolomite 
Jointing & porous zones 
present - Water-bearing 



Brown dolomite 



Green & red shales with 

dolomite 
Brown dolomite 



Red shales 



Water was encountered at the overburden-Guelph interface and in the Guelph 
Formation. Other bedrock wells outside of the study area are known to encounter 
water near the Fossil Hill-Cabot Head contact at depths of less than 250 feet 
(75 meters) . 

Of the 46 water well records considered in this study, approximately 96 
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per cent penetrate the bedrock to obtain a sufficient water supply for household 
and stock watering needs. About 70 per cent of these wells encountered water 
within 50 feet (15 meters) of the top of the bedrock, while only 2 wells, 
No's 1375 and 1383, penetrated in excess of 90 feet (27 meters). 

The Guelph Formation is the prevailing water-bearing formation as jointing 
and its bedding planes contribute to a good hydraulic conductivity. The yield 
of the bedrock wells is generally dependent on the number, size and the inter- 
connections of the joints and porous zones, but the storage of the aquifer is 
usually nominal and becomes a limiting factor when evaluating the perennial yield. 
From the existing well record data, it would appear that the permeability of the 
bedrock formations decreases with depth and that the main water-bearing horizons 
may be limited to the formational contacts or bedding planes. Areas of high 
hydraulic potential occur where permeable sands and gravels lie directly above 
the bedrock surface and are connected to the bedrock aquifer. A generalized 
contouring of the peizometric surface (water level) is shown in Figure 1. The 
contour spacing and configuration are indicative of hydraulic conductivity. 

Forty-five per cent of the bedrock wells of the Chatsworth area, considered 
in this study, have reported gravels and boulders above the bedrock surface, attain- 
ing a thickness of approximately 50-100 feet (15-30 meters) . The average specific 
capacity of these wells is about 42 gpm per foot (3 1/sec. /meter) and a theoretical 
yield of 449 gallons (2041 litres) . Higher yields have been observed south-west 
of Chatsworth in Well 3399 where the surficial material is predominantly dirty 
kame sands and gravels. Water was encountered at the overburden-bedrock interface 
and again at 43 feet of penetration into the bedrock. This well was tested at a 
rate of 1000 gpm (76 1/sec.) to have a specific capacity of 333 gpm per foot 
(25 1/sec. /meter ) . 

Another 55 per cent of the bedrock wells did not encounter gravels on top of 
the bedrock. These wells lack the additional storage of the gravels limiting the 
water-bearing zones to the formational contacts or bedding planes, resulting in 
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a low average specific capacity of 5 gpm per foot (0.1 1/sec. /metre) , and a 
corresponding theoretical yield of 304 gallons (1367 litres) , 
WATER QUALITY 

Water samples were randomly selected from 16 water wells, and analysed for 
16 parameters. The results are summarized in Table 2. Generally, the water is 
of good quality having an average hardness of 292 ppm CaCO^ and an average of 
322 ppm total dissolved solids. 

All the wells sampled are bedrock wells but these can be divided into two 
groups; wells which have gravel on the rock surface and wells which do not. Wells 
having gravel above the rock show evidence of surface infiltration as chlorides 
and nitrates are 26 ppm and 4.2 ppm, respectively. Although the theoretical yield 
available from a well so constructed is good, it should be noted that a sus- 
ceptability to surface contamination may exist. Wells which do not encounter a 
layer of gravel on the rock surface have an average iron concentration of 1,58 
ppm Fe which would require treatment to reduce the concentration of the iron to 
permissible criteria of 0,3 ppm Fe. 

The wells analysed for hydrochemistry were also tested for bacteria, and 
harmful organisms such as fecal streptococcus or fecal coliforms were not present 
in the samples although background colonies of 1820 were detected in well 3399. 
Background colonies may be present due to contamination during the sampling process. 
FAVOURABLE TEST DRILLING AREAS 

Data gathered from the ground-water survey show that there is only one major 
water-bearing formation or aquifer in the area. This is the Guelph-Amabel Formation 
and its interface with the overburden material. The possibility of developing a 
well capable of producing adequate quantities of water for a proposed water system 
appears to be favourable. The quality of the water in the aquifer in the Chatsworth 
area is also suitable. 

Test sites have been selected on the basis of locating the water supply as 
close to the distribution point as possible and are located in the accompanying 
figure 1. Test site No. 1 is more favourable because of less susceptability to 
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surface contamination, being upstream of the Village of Chatsworth. If the drilling 
of that area is unsuccessful drilling of Site No. 2 and 3 should be undertaken. 

The test drilling should test the entire Guelph-Amabel Formation to evaluate 
its full potential. Pumping tests should be conducted of sufficient duration to 
determine the full capabilities of the water-bearing formation. 
CONCLUSIONS 

A water works system based on a ground water soruce is being considered for the 
Village of Chatsworth in Grey County. It is estimated that a minimum supply of 
approximately 50 gpm (227 1/m) perennially and up to 146 gpm (664 1/m) on a 
short-term basis would be required to meet the water demand in 1995. 

The geological and hydrogeological data imply that a well capable of supplying 
this amount of water could likely be developed in the bedrock aquifer at a maximum 
depth of approximately 150 feet (45 m) . The most favourable areas for test drilling 
are Sites Nos. 1, 2 and 3 as located on Figure No. 1. 
RECOMMENDATIONS 

If it is decided to further pursue the utility of a ground-water supply for a 
proposed water works system, it is recommended that a test drilling programme be 
undertaken at the sites indicated in Figure No. 1. An amount of $30,000.00 would be 
required to undertake a thorough test drilling evaluation of the proposed areas. In 
accordance with Ministry policy, it will be necessary to provide for the restoration 
of water supplies to those residents outside of the serviced area who are affected 
by the operation of any new municipal well to the degree that an adequate water 
supply can no longer be obtained by means of a shallow or deep well pump. 
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